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SUPPLEMENTARY METHODS
Hexitol nucleoside triphosphate (hNTP) synthesis
. The synthesis of hNTPs was performed according to literature procedures starting from the corresponding nucleosides (2, 3) using the Ludwig method (4).
Specifically, the regioselective phosphorylation of the 6'-hydroxy group of the sugar moiety was carried out in one-pot using a solution of phosphoryl oxychloride in trimethylphosphate followed by the addition of tetrabutylammonium pyrophosphate. The resulting triphosphates were isolated by ion-exchange chromatography, purified by RP HPLC, and finally precipitated as sodium salts.
Oligonucleotide preparation. All oligonucleotides, commercial [Integrated DNA Technologies (IDT), BVBA, Belgium] or laboratory synthesized, used in this study (Table S1 ) were purified by 15% denaturing polyacrylamide-7 M urea gel electrophoresis [PAGE, 19:1 = acrylamide:bisacrylamide (w:w) in a 1× Trisboric acid-EDTA buffer (TBE)] according to a standard procedure (5) . The sequences were eluted from the gel using a diffusion buffer (Table S2) by shaking overnight at 37 °C. The gel was washed twice with water for 1 h under shaking at 37 °C; the resulting eluted solutions were combined, desalted on a NAP-25 column, and precipitated using 3% LiClO4 in acetone. The oligonucleotides were quantified using a ClarioStar microplate reader (VIS plate, BMG Labtech, Isogen Life Science).
Biotinylation of the target protein.
For the biotinylation step, the biotinylation reagent EZ-Link Sulfo-NHS-LC-Biotin was used according to the manufacturer's instructions. Samples of the reagent containing 3-fold molar excess to the target were prepared in 100 μL of 1× PBS buffer (Table S2 ). The reactions were incubated for 2 h on ice, and then for 30 min at RT. The resulting protein was desalted using Micro-Spin chromatography P-6 columns. The protein samples (taken before or after the biotinylation reaction and desalting) were analysed by 12.5% SDS-PAGE and were either Coomassie stained or subjected to Western Blot analysis. The samples were quantified by bicinchoninic acid (BCA) assay and NanoDrop.
The level of biotin incorporation was estimated using the Pierce Biotin Quantitation Kit (HABA assay, ThermoFisher Scientific) according to the manufacturer's instructions (in PBS-K buffer, Table S2 ) and measured using a ClarioStar microplate reader. According to the HABA (4'-hydroxyazobenzene-2-carboxylic acid) assay, samples of bio-rVEGF164 contained at least 2.7±0.2 biotin molecules per molecule of protein.
Western Blot analysis of the biotinylated samples. The Trans-Blot Turbo Blotting System (Bio-Rad) was used as western blotting transfer system. The low fluorescent PVDF membrane, filter papers, and transfer buffer (TransBlot Turbo Mini-size, Bio-Rad) were used according to the manufacturer's instruction. The transfer proceeded at 25 V-1 A for 30 min. For the first membrane, a HRP-conjugated streptavidin substrate (1:10000 dilution) was used, while for the second membrane, the rabbit anti-VEGFA antibody (1:5000) was employed together with the HRP-conjugated anti-rabbit-IgG antibody (1:5000). Each antibody was used for 1 h upon rotation at RT and washed 4 times with a washing buffer (WB , Table S2 ) for 10 min. A chemiluminescent HRP substrate was applied to each membrane for 30 s.
Visualisation of blots was performed using the chemiluminescence imaging system Fusion SOLO S (Viber Lourmat). Table S1 . Oligonucleotide sequences used in this study.
S3
SUPPLEMENTARY TABLES
Name
Sequence 5'→3' DNA sequences are written using IDT notations; mN, hN, and rA stand for 2'-OMe-ribonucleotide, hexitol nucleotide, and adenosine ribonucleotide, respectively; i2FC and i2FU denote internal 2'-fluoro-C and U, respectively; /5Cy5/, /5Cy3/, and /56-FAM/ indicate 5-cyanine, 3-cyanine, and 6-carboxyfluorescein 5'-fluorescent dye tags, respectively; /5BiotinTEG/ is a biotin-TEG tag, while /5Phos/ is a 5'-phosphoryl tag. V7t1 and Macugen are known anti-rVEGF165 aptamers with Kd = 1400 and 50 pM, respectively (6) (7) (8) .
Underlined sequences indicate primer complementary regions on DNA templates. Images of 10% native PAGE of the samples before (ds) and after (ss, ssp) the λexo digestion reaction.
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The reaction was performed in the presence of 0.2 U/μL λexo for 1 h. Ds stands for double-stranded product, while ss and ssp are single-stranded products before and after precipitation, respectively. Lib is the initial ss DNA Lib25. Visualisation was performed using scanning with the Cy5 channel (left) and SYBR Gold staining (right). Figure S4 . Electrophoretic gel mobility analysis of the selected aptamers. The 10 FAM-labelled MeORNA-HNA aptamers (2-21, 4-6, 2-15, 2-8, 4-19, 2-18, 3-5, 3-7, 1-18, and 1-32) and control sequences, i.e., 2'-OMe-Pr2, DNA V7t1, and MeORNA-HNA Lib25 were incubated at a 25 nM concentration for 2 h without (-) or with (+) 100 nM rVEGF164 followed by separation using 6% native PAGE. The gel was scanned with Cy2-channel. Positions of shifted and upshifted material are indicated. In the ELONA2 assay, pre-blocked NeutrAvidin coated plates were used and biotinylated aptamers were added to the wells, followed by serial dilutions of rVEGF164, rabbit anti-VEGFA, and HRPconjugated anti-rabbit-IgG antibodies. The binding was detected by applying the TMB HRP substrate to each well. The experiments were repeated three times, and the average data are plotted on the graphs. Figure S12 . Predicted structures of selected full-length MeORNA-HNA aptamers recovered from the 7 th round of SELEX. The RNA folding method was employed for predicting the secondary structures using the Mfold software. The first 20 nt starting from the 5'-end are 2'-OMe-RNA residues (orange) followed by 46 hexitol nucleotides (random HNA region is shown in green, HNA primer sequence is shown in blue). Gibbs free energies (∆G) are expressed in kcal/mol. whole human serum at 37 °C for up to 7 days (168 h). Partial degradation of the MeORNA-HNA 2-21 aptamer after 6 days incubation might be due to the digestion of the FAM-2'-OMe-RNA part of the aptamer rather than that of the HNA sequence. 
